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1. Executive	Summary	
The	 marine	 databases;	 MarRef,	 MarDb,	 and	 MarCat,	 are	 public	 available	 resources	 that	
promotes	marine	research	and	innovation.		
The	 marine	 resources,	 which	 have	 been	 implemented	 in	 the	 Marine	 Metagenomics	 Portal	
(MMP),	 are	 a	 collection	 of	 richly	 annotated	 and	 manually	 curated	 contextual	 (metadata)	 and	
sequence	 databases	 representing	 three	 tiers	 of	 accuracy.	 While	 MarRef	 is	 a	 database	 for	
completely	 sequenced	 marine	 prokaryotic	 genomes,	 which	 represent	 a	 marine	 prokaryote	




build	 up	 of	 104	 metadata	 fields	 including	 attributes	 for	 sampling,	 sequencing,	 assembly	 and	
annotation	 in	 addition	 to	 organism	 and	 taxonomic	 information.	 For	MarRef	 and	MarDb,	 data	
from	 various	 sources,	 such	 as	 sequence,	 contextual,	 taxonomy	 and	 literature	 databases,	 in	
addition	 to	 data	 from	 bacterial	 diversity	 metadata	 and	 culture	 collection	 databases	 has	 been	
curated	 and	 integrated	 to	 produce	 robust	 databases.	 The	 corresponding	 genome,	 gene	 and	
protein	 sequence	 databases	 has	 been	 build	 by	 downloading	 the	 individual	 entries	 from	 ENA	
(European	Nucleotide	Archive).		
MarCat	 contains	 currently	 the	 Tara	 Ocean	 samples	 containing	 1433	 entries.	 In	 MarCat	 each	
record	contains	103	metadata	 fields.	As	 for	MarRef	and	MarDb	each	entries	has	been	manually	
curated	 and	 enriched	with	 taxonomical	 annotation,	 assembly	 and	 functional	 annotation	 data.	
The	 corresponding	 DNA,	 gene	 and	 protein	 databases	 were	 generated	 using	 META-pipe,	 a	
pipeline	for	taxonomic	classification	and	functional	annotation	of	metagenomics	sample.		





The	contextual	and	sequence	databases	has	been	 incorporated	 into	 the	Marine	Metagenomics	
Portal	(MMP)	and	are	available	at	https://mmp.sfb.uit.no/	
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The	 marine	 databases;	MarRef,	MarDb,	 and	MarCat,	 are	 public	 available	 resources	 that	
promotes	marine	research	and	innovation.		
The	marine	 resources,	which	have	been	 implemented	 in	 the	Marine	Metagenomics	Portal	
(MMP),	 are	 a	 collection	 of	 richly	 annotated	 and	manually	 curated	 contextual	 (metadata)	
and	sequence	databases	representing	three	tiers	of	accuracy.	While	MarRef	is	a	database	for	
completely	sequenced	marine	prokaryotic	genomes,	which	represent	a	marine	prokaryote	
reference	 genome	 database,	MarDb	 includes	 all	 sequenced	marine	 prokaryotic	 genomes	
regardless	 of	 level	 of	 completeness.	 MarCat	 represent	 a	 gene	 (protein)	 catalogue	 of	
uncultivable	 (and	 cultivable)	 marine	 genes	 and	 proteins	 derived	 from	 metagenomics	
samples.		
The	 first	 versions	 of	MarRef	 and	MarDb	 contain	 484	 and	 2557	 entries,	 respectively.	 Each	
record	 is	 build	 up	 of	 104	 metadata	 fields	 including	 attributes	 for	 sampling,	 sequencing,	
assembly	and	annotation	 in	addition	 to	organism	and	 taxonomic	 information.	For	MarRef	
and	 MarDb,	 data	 from	 various	 sources,	 such	 as	 sequence,	 contextual,	 taxonomy	 and	
literature	 databases,	 in	 addition	 to	 data	 from	 bacterial	 diversity	 metadata	 and	 culture	
collection	 databases	 has	 been	 curated	 and	 integrated	 to	 produce	 robust	 databases.	 The	
corresponding	 genome,	 gene	 and	 protein	 sequence	 databases	 has	 been	 build	 by	
downloading	the	individual	entries	from	ENA	(European	Nucleotide	Archive).		
MarCat	contains	currently	the	Tara	Ocean	samples	containing	1433	entries.	In	MarCat	each	
record	 contains	 103	 metadata	 fields.	 As	 for	 MarRef	 and	 MarDb	 each	 entries	 has	 been	
manually	 curated	 and	 enriched	 with	 taxonomical	 annotation,	 assembly	 and	 functional	
annotation	 data.	 The	 corresponding	 DNA,	 gene	 and	 protein	 databases	 were	 generated	
using	 META-pipe,	 a	 pipeline	 for	 taxonomic	 classification	 and	 functional	 annotation	 of	
metagenomics	sample.		
To	 generate	 the	 contextual	 databases,	 controlled	 vocabularies	 and	 ontologies	 are	 used,	
which	allow	a	more	streamlined	curation,	better	consistency	of	the	data,	enhanced	quality	
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Background	
Microorganisms	 are	 ubiquitous	 in	 the	marine	 environment,	 where	 they	 play	 key	 roles	 in	
many	 biogeochemical	 processes.	 With	 recent	 advances	 in	 community	 DNA	 shotgun	
sequencing	 (metagenomics)	 and	 computational	 analysis,	 it	 is	 now	 possible	 to	 access	 the	











innovation	 (biosprospecting),	 but	 also	 impede	 the	 development	 of	 sustainable	 tools	 and	











there	 are	many	habitats,	which	 are	 in	 the	 borderline	 such	 as	 sandy	 shores	 and	near	 river	
deltas.	According	to	the	definition	set	by	the	Environmental	Ontology1	a	“marine	biome”	is	
defined	as	“An	aquatic	biome	that	comprises	systems	of	open-ocean	and	unprotected	coastal	
habitats,	 characterized	 by	 exposure	 to	wave	 action,	 tidal	 fluctuation,	 and	 ocean	 currents	 as	
well	as	systems	that	largely	resemble	these.	Water	in	the	marine	biome	is	generally	within	the	
salinity	 range	 of	 seawater:	 30	 to	 38	 ppt”.	 This	 definition	 does	 not	 fit	 to	 our	 mission	 to	
ensemble	 sequence	 and	 metadata	 data	 of	 marine	 microorganisms	 from	 the	 marine	
environment,	 since	 the	 definition	 does	 not	 include	 protected	 costal	 habitats	 such	 as	
harbours,	and	estuaries	environments.	
In	 order	 to	 establish	 the	 marine	 resources	 we	 have	 chosen	 to	 define	 “marine	 microbial	
biome”	as	“An	aquatic	microbial	biome	comprises	of	microbial	communities	from	open-oceans,	
costal	 and	 protected	 habitats	 up	 to	 the	 high	 water	 mark	 with	 salinity	 from	 0.5	 ppt	 as	 in	
                                                
1	http://purl.obolibrary.org/obo/ENVO_00000447	
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estuaries	 (brackish	water)	environments	 to	above	100	ppt	as	 in	 sea	 ice	brine.	The	biome	also	
includes	 marine	 microbial	 communities	 obtained	 from	marine	 species	 associated	 with	 these	
habitats”.	We	have	chosen	to	 include	soil	 samples	 from	sandy	shores,	 intertidal	zone,	salt	
marshes	(coastal	salt	marsh	or	a	tidal	marsh),	mudflats	and	estuaries,	in	addition	to	habitats	
such	 as	 seawater	 saltern,	 sea	 ice	 brine,	 black	 smokers	 (hydrothermal	 vents)	 where	 the	
salinity	can	we	extreme	high	or	low	compared	to	seawater.	Microorganisms	associated	with	




The	 construction	 of	 the	 marine	 sequence	 databases	 (BLAST)	 and	 their	 corresponding	
contextual	databases	are	shown	in	Fig.1.		
The	MarRef,	MarDb	and	MarCat	sequence	databases	are	based	on	non-redundant	genome	
and	 metagenome	 data	 sets	 obtained	 from	 ENA	 (European	 Nucleotide	 Archive)3	 and/or	
NCBI	(The	National	Center	for	Biotechnology	Information)4.		
MarRef	 is	 a	 database	 for	 completely	 sequenced	 marine	 prokaryotic	 genomes.	 MarDb	
includes	all	 sequenced	marine	prokaryotic	genomes	 regardless	 the	 level	of	 completeness.	
Each	 genome	 assigned	 as	 marine	
microbial	 biome	 according	 to	 our	
definition	 was	 incorporated	 in	 the	
MarRef	 and	 MarDb	 contextual	
databases,	respectively.		
MarCat	 represent	 a	 gene	 (protein)	
catalogue	 of	 uncultivable	 (and	








The	 corresponding	 contextual	 databases,	 supports	 the	 International	 community-driven	
standards	 of	 the	 Genomics	 Standards	 Consortium5	 and	 is	 fully	 compliant	 with	 its	
recommendations	 for	 Minimum	 Information	 about	 any	 (x)	 Sequence	 (MIxS)	 standards,	
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The	 MarRef,	 MarDb	 and	 MarCat	 contextual	 databases	 are	 built	 by	 compiling	 data	 from	 a	
number	 of	 public	 available	
sequence,	 taxonomy	 and	
literature	 databases	 in	 a	 semi-
automatic	 fashion.	 Other	
databases	 or	 resources	 such	 as	
bacterial	 diversity	 and	 culture	
collections	 databases,	 web	
mapping	 service	 and	 ontology	
databases	 were	 used	 extensively	
for	 curation	 of	 metadata.	
Resources	 used	 in	 generation	 of	
the	 marine	 curation	 databases	




and	 imported	 into	 Base,	 a	 full-featured	 desktop	 database	 front	 end,	 provided	 by	
LibreOffice6.	MarRef	 and	MarDb	 contain	 in	 total	 484	 and	 2557	 entries	with	 106	metadata	
fields	 out	 of	 which	 30	 are	
represented	 by	 controlled	
vocabularies	 (CV)	 and	 the	
remaining	 are	 free	 text	 or	
numeric	 fields	 (Appendix	 Table	
2).	 These	 106	 metadata	 fields	
include	 information	 about	




information	 (See	 Fig.	 3).	 The	use	
of	CV	 and	ontologies	 can	 shortly	




and	material	 are	 controlled	 by	 104	 CV	 terms.	 The	 environmental	 biome	 metadata	 field	
contains	11	controlled	environmental	ontology	(ENVO)	terms	covering	environments	such	
as	Estuarine	biome	(ENVO:01000020),	Marginal	sea	biome	(ENVO:01000046),	Marine	benthic	
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biome	 (ENVO:01000024),	 Marine	 mud	 (ENVO:00005795),	 Marine	 pelagic	 biome	
(ENVO:01000023),	Marine	water	body	(ENVO:00001999),	and	Ocean	biome	(ENVO:01000048).	
These	ontologies	used	 in	 the	environmental	biome,	 feature	 and	material	 fields	 are	all	well	
defined	 and	 described	 (http://www.environmentontology.org/)	 and	 allows	 consistency	
across	the	datasets.		
This	first	version	of	MarCat	contains	1433	entries	from	the	Tara	Ocean	expedition	and	each	
record	contains	103	metadata	 fields.	We	have	 included	metadata	 fields	 for	provenance	of	
analysis	 includes	metagenomics	analysis	metadata	 such	as	 filtering,	assembly,	 taxonomy,	
gene	prediction	and	functional	assignment.	
The	databases	have	 links	 to	other	public	databases.	For	example	 in	MarRef	 sixteen	of	 the	
metadata	 fields	 have	 active	 links	 to	 other	 databases	 such	 as	 the	 literature	 databases	
PubMed	and	PMC	Europe,	ontologies	such	as	ENVO	and	GAZ,	sequence	databases	such	as	
UniProt	 and	 ENA,	 taxonomy	databases	 such	 as	NCBI	 taxon	 and	 Silva,	 and	DMSZ	 culture	
collection.	These	 links	allows	 the	site	visitors	 to	easily	access	other	 site	 in	order	 to	obtain	
more	 information	 about	 each	 microorganism.	 For	 MarRef	 all	 metadata	 fields	 has	 been	
manually	 curated	 to	 ensure	 consistency	 across	 the	 datasets,	which	 allow	 the	 end	 user	 to	
easily	search	and	browse	entries.		
For	 microorganisms,	 which	 have	 been	 completely	 sequenced,	 more	 information	 can	 be	
found	in	databases	compared	to	partially	or	draft	sequenced	microorganisms.	While	MarRef	
is	 thoroughly	 curated,	MarDb	 and	MarCat	 are	 only	 partly	 curated	 -	 a	 focus	 has	 been	 on	
curating	taxonomic	and	environmental	biome,	feature	and	material.			
Entries	 in	 the	 marine	 databases,	MarRef,	MarDb	 and	MarCat	 follow	 the	 MlxS	 standard	
guidelines	developed	by	the	Genomic	Standard	Consortium,	in	addition	to	other	ontologies	




OpenRefine7	 was	 used	 for	 refining	
the	 metadata	 fields	 by	 cleaning,	
trimming	 of	 leading	 and	 trailing	
whitespace,	 transforming	 data	 from	
one	 format	 into	 another	 and	
extending	 it	 with	 web	 services	 and	
external	data.		
Validation	
A	 validator	 was	 developed	 to	
convert	 Tab	 Separated	 Value	 files	
(TSV)	 to	 Extensible	 Markup	
Language	files	(XML)	and	from	TSV	
to	 XML	 to	 link	 the	 source	 TSV	 curation	 databases	 to	 the	 XML	 database.	 The	 validator	
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includes	all	 sequenced	marine	prokaryotic	genomes	 regardless	 the	 level	of	 completeness.	
Each	 genome	 assigned	 as	 marine	 microbial	 biome	 according	 to	 our	 definition	 was	
incorporated	in	the	MarRef	and	MarDb	contextual	databases,	respectively.	Each	annotated	
genome	 represents	a	 set	of	gene	and	protein	 feature	annotations	 that	are	unique	 to	 that	
genome	were	downloaded	 from	 the	RefSeq	database	 (NCBI)	 and	used	 in	 their	 respective	
sequence	 databases.	 All	 RefSeq	 archaeal	 and	 bacterial	 genomes	 are	 annotated	 using	
NCBI’s	prokaryotic	 genome	 annotation	 pipeline	 PGAAP8,	 which	 improves	 consistency	
across	the	datasets.	However,	approx.	20%	of	all	entries	in	MarDb	did	not	contain	any	gene	




derived	 from	metagenomics	 samples.	Metagenomics	 sequences	were	obtained	 from	ENA	
and	their	corresponding	gene	and	protein	feature	annotations	unique	to	each	sample	were	
generated	 using	 META-pipe,	 a	 pipeline	 for	 taxonomic	 classification	 and	 functional	
annotation	 of	 metagenomics	 sample10.	 As	 a	 start	 we	 used	 the	 high-coverage	 and	 high	





reference	 databases	 has	 been	 incorporated	 into	 the	Marine	Metagenomics	 Portal	 (MMP)	
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• Filter	 entries	 to	 be	 visible	 in	 the	 table	
based	 on	 the	 most	 important	 record	
attribute,	 such	 as	 environmental	




to	 (i)	add	one	or	more	 filters;	 (ii)	 refine	
current	 filters	 by	 adding	 new	 filters	 or	
removing	already	applied	filters	and	(iii)	
remove	 all	 filters	 and	 launch	 a	 new	
search.	
The	BLAST	databases	provide	similarity	search	
against	 all	 nucleotide	 and	 protein	 sequences	
entries	included	in	MarRef,	MarDb	and	MarCat.	
While	 the	MarRef	 and	MarDB	 databases	 were	
build	 on	 sequences	 obtained	 from	 the	 RefSeq	 database	 or	 annotated	 using	 the	 Prokka	
software	 package,	 the	 MarCat	 database	 was	 generated	 using	 META-pipe.	 All	
metagenomics	 samples	 were	 assembled	 and	 annotated	 -	 only	 full	 length	 protein	 coding	
(CDS)	was	included	in	MarCat.		
	




The	 further	plans	 can	be	 classified	 into	 five	broadly	 categories;	 (i)	Acquisition	of	data,	 (ii)	
Including	 viral,	 eukaryote	 microbial	 genomes	 and	 transcriptome	 samples,	 (iii)	 Controlled	









included.	 In	 the	 future	 we	 aim	 to	 include	 virus,	 eukaryote	 microbial	 genomes	 and	
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Sample	 taken	at	 given	elevation	 above	 sea	 level,	














ENA	(European	Nucleotide	Archive)	 A	 comprehensive	 record	 of	 the	 world's	 nucleotide	 sequencing	
information,	 covering	 raw	 sequencing	 data,	 sequence	 assembly	
information	and	functional	annotation.	
http://www.ebi.ac.uk/ena	
NCBI	 (The	 National	 Center	 for	 Biotechnology	
Information)	
NCBI	 houses	 a	 series	 of	 databases	 relevant	 to	 biotechnology	 and	






BacDive		 BacDive	 -	 the	 Bacterial	 Diversity	 Metadatabase	 merges	 detailed	
strain-linked	 information	 on	 the	 different	 aspects	 of	 bacterial	 and	
archaeal	biodiversity.	
http://bacdive.dsmz.de/	
DSMZ	 (Deutsche	 Sammlung	 von	
Mikroorganismen	und	Zellkulturen	GmbH)		
The	 DSMZ	 (Deutsche	 sammlung	 von	 Mikroorganismen	 und	
Zellkulturen	GmbH)	 	 is	one	of	 the	 largest	biological	 resource	centers	
worldwide,	 including	 about	 27,000	 different	 bacterial,	 4,000	 fungal	
strains	and	13,000	different	types	of	bacterial	genomic	DNA.	
https://www.dsmz.de/	
OLS		 OLS	 (Ontology	 Lookup	 Service)	 -	 a	 repository	 for	 biomedical	











NCBI	taxonomy	browser	 A	 curated	 classification	 and	 nomenclature	 database	 for	 all	 of	 the	
organisms	in	public	sequence	databases	
https://www.ncbi.nlm.nih.gov/taxonomy	
Patric	 An	 information	 system	designed	 to	 support	 the	biomedical	 research	
community	 on	 bacterial	 infectious	 diseases	 via	 integration	 of	 vital	
pathogen	information	with	rich	data	and	analysis	tools.	
https://www.patricbrc.org/	
Gold	 Genomes	 Online	 Database	 -	 a	 World	 Wide	 Web	 resource	 for	




and	 comprehensive	 list	 of	 names	 of	 marine	 organisms,	 including	
information	on	synonymy.	
http://www.marinespecies.org/	
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In	 environmental	 biome	 level	 are	 the	 major	
classes	 of	 ecologically	 similar	 communities	 of	
plants,	animals,	and	other	organisms.	Biomes	are	
defined	based	on	factors	such	as	plant	structures,	
leaf	 types,	 plant	 spacing,	 and	 other	 factors	 like	
climate.	 Examples	 include:	 desert,	 taiga,	
deciduous	woodland,	 or	 coral	 reef.	 EnvO	 (v1.53)	
















Environmental	 feature	 level	 includes	 geographic	
environmental	 features.	 Examples	 include:	
harbor,	 cliff,	 or	 lake.	 EnvO	 (v1.53)	 terms	 listed	


















The	 environmental	 material	 level	 refers	 to	 the	
matter	that	was	displaced	by	the	sample,	prior	to	
the	 sampling	 event.	 EnvO	 (v1.53)	 terms	 listed	
















MIGS/MIMS/MIMARK	 extension	 for	 reporting	 of	
measurements	 and	 observations	 obtained	 from	
one	 or	 more	 of	 the	 environments	 where	 the	
sample	was	obtained.	All	environmental	packages	
listed	 here	 are	 further	 defined	 in	 separate	
subtables.	 By	 giving	 the	 name	 of	 the	
















Please	 refer	 to	 the	 definitions	 of	 salinity	 in	 the	
environmental	 packages.	 Water:	 Salinity	
measurement,	 given	 in	 practical	 salinity	 units	
(psu)	as	a	positive	number	with	two	decimals.	
39.14	 -	 {float}	{unit}	 psu	
env_temp	 Environmental	
temperature	
Package	 defined	 temperature.	 Temperature	 in	
degrees	Celsius	of	the	sample	at	time	of	sampling,	
given	 in	 degrees	 Celsius	 as	 positive	 or	 negative	
numbers	with	two	decimals.	







by	 the	 country	 or	 sea	 name	 followed	 by	 specific	
region	 name.	 Country	 or	 sea	 names	 should	 be	
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The	 GAZ	 ontology	 (v1.446)	 may	 also	 be	 used	 to	
specify	 the	 location	 of	 sampling.	
Source:	
(http://purl.bioontology.org/ontology/GAZ)	






Corresponding	 Gazetteer	 (GAZ)	 identifier	 related	
to	the	term	name	of	Geographic	location.	LinkOut	











of	 all	 MIGS/MIMS	 compliant	 reports	 as	
standardized	 by	 Genomic	 Standards	 Consortium.	
















by	 latitude	 and	 longitude.	 The	 values	 should	 be	
reported	 in	 decimal	 degrees,	 positive	 and	
negative	 numbers,	 and	 according	 to	 the	WGS84	
system.	This	can	be	found	using	google	maps.	
69.692320,	18.973551	 decimal	degrees	 {string}:{string}	 -	
pathogenicity	 Known	
pathogenicity	
To	 what	 is	 the	 entity	 pathogenic.	 Ex:	 human,	
animal,	plant,	fungi,	bacteria	
Animal	 Free	text	 {string}	 -	
project_name	 Project	name	 Name	of	the	project	within	which	the	sequencing	
was	organized.	
-	 Free	text	 {text}	 -	
assembly	 Assembly	 How	 was	 the	 assembly	 done	 (e.g.	 with	 a	 text	
based	 assembler	 like	 phrap	 or	 a	 flowgram	
assembler);	 estimated	 error	 rate	 associated	with	
the	 finished	 sequences	 (e.g.	 error	 rate	 of	 1	 in	
1000	 bp);	 and	 the	 method	 of	 calculation.	
Source:	(https://www.ncbi.nlm.nih.gov/assembly)	




Publication	 reference	 in	 the	 form	 of	 pubmed	 ID	
(pmid),	 digital	 object	 identifier	 (doi)	 or	 url	 for	
isolation	 and	 growth	 condition	 specifications	 of	

















Reports	 the	 number	 of	 replicons	 in	 a	 nuclear	
genome	 of	 eukaryotes,	 in	 the	 genome	 of	 a	
bacterium	or	archaea	or	the	number	of	segments	
in	 a	 segmented	 virus.	 Always	 applied	 to	 the	
haploid	 chromosome	 count	 of	 a	 eukaryote.	
Source:	(https://www.ncbi.nlm.nih.gov/assembly)	








Primary	 publication	 if	 isolated	 before	 genome	
publication;	 otherwise,	 primary	 genome	 report.	
















and	 specifies	 the	 list	 of	 attributes	 by	 which	 it	
should	 be	 described.	 Use	 for	 bacteria	 or	 other	
unicellular	microbes	when	it	is	not	appropriate	or	






Microbe	version	1.0	 Free	text	 {string}	 -	
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sample_type	 Sample	type	 Sample	 type,	 such	 as	 cell	 culture,	mixed	 culture,	




Enrichment	culture	 Free	text	 {string}	 -	
strain	 Strain	 Microbial	 or	 eukaryotic	 strain	 name.	 Microbial	
designated∕original	 strain	 name	 followed	 by	
sequenced	strain	from	culture	collection.	Multiple	
















collected_by	 Collected	by	 Name	 of	 persons	 or	 institute	 who	 collected	 the	
sample	
R.	Smith	 Free	text	 {text}	 -	
culture_collection	 Culture	
collection	
Name	 of	 source	 institute	 and	 unique	 culture	
identifier.	 See	 the	 description	 for	 the	 proper	
format	 and	 list	 of	 allowed	 institutes,	
http://www.insdc.org/controlled-vocabulary-
culturecollection-qualifier.	
The	 sample	 represented	 by	 the	 entry	 can	 be	
stored	 in	 one	 or	 several	 culture	 collections	 like	



















curation_date	 Curation	date	 The	 date	 in	 which	 the	 entry	 curation	 was	
completed.	
2016-11-28	 YYYY-MM-DD	 {timestamp}	 -	
implementation_date	 Implementatio
n	date	
The	 date	 in	 which	 the	 entry	 was	 added	 to	 the	
database.	
2016-11-28	 YYYY-MM-DD	 {timestamp}	 -	
updated_date	 Updated	 The	 date	 in	 which	 the	 entry	 was	 updated	 with	
more	recent	information	than	originally	curated.	
2016-12-05	 YYYY-MM-DD	 {timestamp}	 -	
mmp_biome	 -	 Marked	 as	 marine	 according	 to	 the	 MMP	
standard.	
Marine	 -	 (string)	 -	
base_ID	 -	 Individual	 numeric	 ID	 for	 MarRef,	 MarDB	 and	
MarCat,	which	is	only	needed	for	identification	in	
LObase.	
1	 -	 {integer}	 -	
mmp_ID	 -	 Individual	 numeric	 ID	 for	 MarRef,	 MarDB	 and	
MarCat	that	corresponds	to	the	numeric	system	in	
biosample_accession.	 Incase	 of	 duplicate	








Link	 out	 to	 the	 SILVA	 Small	 Subunit	 rRNA	













Link	 out	 to	 the	 SILVA	 Large	 Subunit	 rRNA	


























Assembly	 accession	 {accession}	 -	
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genes	 Genes	 -	 3717	 -	 {integer}	 -	
cds	 CDS	 -	 3625	 -	 {integer}	 -	
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trnas	 tRNAs	 -	 57	 -	 {integer}	 -	
ncrna	 ncRNA	 -	 1	 -	 {integer}	 -	
frameshifted_genes	 Frameshifted	
genes	













-	 5	 -	 {integer}	 -	
host_common_name	 Host	 common	
name	




organism	 from	 which	 the	 sample	 was	 obtained.	
Use	 the	 full	 taxonomic	 name,	 e.g.	 "Homo	
sapiens".	
Salmo	salar	 Host	scientific	name	 {text}	 -	
organism	 Organism	 The	 most	 descriptive	 organism	 name	 for	 this	
sample	 (to	 the	 species,	 if	 relevant	 but	 without	
strain	or	culture	collection	name).	
Mobilicoccus	pelagius	 Text	 {text}	 -	
full_scientific_name	 Full	 Scientific	
Name	












disease	 Disease	 Relevant	 disease	 related	 to	 the	 sample.	 We	
restrict	 our	 consideration	 to	 two	 parent	 MeSH	
headings:	 Gram-Positive	 Infections,	 and	 Gram-
Negative	 Infections.	
Source:	(https://www.ncbi.nlm.nih.gov/mesh)	
Botulism	 Free	text	 {text}	 -	
publication_pmid	 Publication	
{LinkOut}	































PATRIC	 Zhejiang	University	 -	 {text}	 -	
body_sample_site	 Body	 sample	
site	
PATRIC	 kidney	 Free	text	 {text}	 -	
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PATRIC	 -	 Free	text	 {text}	 -	





























































—	 seawater	 is	 0.6	 M	 or	 3.5%),	 moderate	
halophiles	0.8	to	3.4	M	(4.7	to	20%),	and	extreme	
halophiles	3.4	 to	5.1	M	 (20	 to	30%)	 salt	 content.	
Halophiles	 require	 sodium	 chloride	 (salt)	 for	
growth,	 in	 contrast	 to	 halotolerant	 organisms,	


























plasmids	 Plasmids	 PATRIC	 4	 -	 {integer}	 -	
genome_length	 Genome	length	 PATRIC	 1518636	 -	 {integer}	 bp	
gc_content	 GC	content	 Float	with	two	decimal	numbers.	 29.84	 -	 {float}	 %	
refseq_cds	 Refseq	CDS	 0	=	missing	 1490	 -	 {integer}	 -	
biovar	 Biovar	 A	biovar	is	a	variant	prokaryotic	strain	that	differs	
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other_typing	 Other	typing	 PATRIC	 genotype:Wild	type	 typing:term	 {typing}:{term}	 -	
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-	 25.3:102.8	 -	 {float}	 x:x	
contigs	 Contigs	 -	 125	 -	 {integer}	 -	
genome_status	 Genome	status	 Complete,	Draft	 Complete	 -	 [Complete|Draft]	 -	






















serovar	 Serovar	 Epidemiologic	 classification	 of	 organisms	 to	 the	
sub-species	 level	 based	 on	 their	 cell	 surface	
antigens.	May	be	sub-classifications	below	biovar.	
O4:K8	 -	 {text}	 -	
pathovar	 Pathovar	 The	term	pathovar	is	used	to	refer	to	strains	with	
similar	 features	 that	 are	 differentiated	 at	 the	
subspecies	 level	 on	 the	 basis	 of	 differences	 in	
plant	 host	 range	 and	 types	 of	 symptoms,	 and	







kingdom	 Kingdom	 NCBI	taxonomy	 Bacteria	 Free	text	 {string}	 -	
phylum	 Phylum	 NCBI	taxonomy	 Bacteroidetes	 Free	text	 {string}	 -	
class	 Class	 NCBI	taxonomy	 Flavobacteriia	 Free	text	 {string}	 -	
order	 Order	 NCBI	taxonomy	 Flavobacteriales	 Free	text	 {string}	 -	
family	 Family	 NCBI	taxonomy	 Flavobacteriaceae	 Free	text	 {string}	 -	
genus	 Genus	 NCBI	taxonomy	 Algibacter	 Free	text	 {string}	 -	
















The	 complete	 name	 lineage	 from	 cellular	
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Table 3. Controlled vocabularies for Environmental biome 
 












































































Table 3. Controlled vocabularies for Environmental feature 












EXCELERATE Deliverable 6.1: Annex I. 
19 
 
















































Table 4. Controlled vocabularies for Environmental material 
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intertidal	sediment,	marine	sediment,	mesophilic	sediment,	pebble	sediment,	
sandy	sediment,	silty	sediment,	stream	sediment,	suspended	sediment,	
terrigenous	sediment,	thermophilic	sediment.	
Solid	
environmental	
material	
An	environmental	material,	which	is	in	a	solid	state.	This	is	a	defined	class:	its	
subclasses	will	not	be	asserted,	but	filled	by	inference.	Includes	mineral	
material,	rock,	water	ice	and	wood.	
ENVO:01000814	 http://purl.obolibrary.org/obo/ENVO_01000814	
Waste	material	 A	material	which	is	not	the	desired	output	of	a	process	and	which	is	typically	
the	input	of	a	process	which	removes	it	from	its	producer	(e.g.	a	disposal	
process).	Includes	biological	waste	material,	industrial	waste	material	and	
waste	water.	
ENVO:00002264	 http://purl.obolibrary.org/obo/ENVO_00002264	
Water	 An	environmental	material	primarily	composed	of	dihydrogen	oxide	in	its	
liquid	form.	Includes:	contaminated	water	(ENVO:00002186),	eutrophic	water	
(ENVO:00002224),	hydrothermal	fluid	(ENVO:01000134),	muddy	water	
(ENVO:00005793),		
oil	field	production	water	(ENVO:00002194),	saline	water	or	salt	water	
(ENVO:00002010),	sea	water	or	ocean	water	(ENVO:00002149),	brackish	
water	(ENVO:00002019),	estuarine	water	(ENVO:01000301),	hypersaline	
water	(ENVO:00002012),	brine	(ENVO:00003044),	coastal	sea	water	
(ENVO:00002150),	surface	water	(ENVO:00002042)	
ENVO:00002006	 http://purl.obolibrary.org/obo/ENVO_00002006	
 
